Scintillator Timing Study
Waveform Decomposition Demo

Fabian Hummer

Supplementary Material to my Talk at the

AHCAL Meeting
Dec 8, 2021

& ALi(ed
MAX-PLANCK-INSTITUT
FUR PHYSIK
1




Voltage (mV)

Number of hits

ak 1 of 13

Event #2222, operation 0, took pe

[ 1 | |
Waveform before

1 p.e. waveform
Waveform after

T

=10 10 20 30 40
1.0 1 )
Bl Old hits
0.8 e New hit
0.6 1
0.4 1
0.2 1
D.ﬂ I I I | I
=10 10 20 30 40

Time (ns)



Voltage (mV)

Number of hits

eak 1 of 13

Event #2222, operation 1, took p

125 4 | TT —
— Waveform before
100 - — 1 p.e. waveform
75 4 — Waveform after
50 4
il MM
D =
I | I I | |
-10 0 10 20 30 40
1.0 1 :
B Old hits
0.8 1 B New hit
0.6
0.4
0.2 1
D.ﬂ I I I I ! I
-10 0 10 20 30 40

Time (ns)



Voltage (mV)

Number of hits

Event #2222, operation 2, took peak 1 of 13

100 - — Waveform before
— 1 p.e. waveform
75 1 —— Waveform after
50 -
25 1 n
D -
I I I I ! I
-10 0 10 20 30 40
2.0 )
HEE Old hits
15 4 BN New hit
1.0
0.5 1
D.ﬂ I I I I I I
—-10 0 10 20 30 40

Time (ns)



Voltage (mV)

Number of hits

eak 1 of 13

Event #2222, operation 3, took p

100 - —— Waveform before
80 - — 1 p.e. waveform
- — Waveform after
40 -

20 1
o e | ML/J "o"k—"l r
T J ' ' : I
-10 0 10 20 30 40
2.0 1 i
Bl Old hits

s e New hit
1.0 1
0.5 1

0.0 T T ! ' : ;

-10 0 10 20 30 40

Time (ns)



Voltage (mV)

Number of hits

Event #2222, operation 4, took

peak 1 of 13

| I 1 | |
80 - — Waveform before
— 1 p.e. waveform
60 7 —— Waveform after
40
i wﬂm_w
D .-
I I I I ! I
-10 0 10 20 30 40
2.0 )
HEE Old hits
15 4 BN New hit
1.0
0.5 1
D.ﬂ I I I I I I
—-10 0 10 20 30 40

Time (ns)



Voltage (mV)
B h o0

fed

Number of hits

Event #2222, operation 5, took

peak 1 of 13

0 - —— Waveform before
2 — 1 p.e. waveform
— Waveform after
D -
o M_/'A'VA_W.
0 N—-
I I I I ! I
=10 0 10 20 30 40
3 )
Bl Old hits
e New hit
2 .
1_ -
D I I I I | I
=10 0 10 20 30 40

Time (ns)



Voltage (mV)

Number of hits

Event #2222, operation 6, took

peak 1 of 13

Time (ns)

80 I T -
—— Waveform before
0 1 — 1 p.e. waveform
— Waveform after
D =
20 -
b, -
D _ _—
I I I I ! I
=10 0 10 20 30 40
4 .
Bl Old hits
34 BN New hit
2 =
l |
D I I I I | I
=10 0 10 20 30 40



Voltage (mV)

Number of hits

Event #2222, operation 7, took pe

ak 1 of 12

| [ 1 | |
Waveform before

Time (ns)

60 - —— 1 p.e. waveform
— Waveform after
40 -
N WMy
D =
I I I I ! I
=10 0 10 20 30 40
4 .
B Old hits
34 BN New hit
2 -
l =
D I I I I ! I
-10 0 10 20 30 40



Voltage (mV)

Number of hits

Event #2222, operation 8, took peak 1 of 12

| [ 1 | |
—— Waveform before
B2 —— 1 p.e. waveform
— Waveform after
40 -
20 - M
D -
I I I I ! I
=10 0 10 20 30 40
4 .
Bl Old hits
34 BN New hit
2 =
l |
D I I I I | I
=10 0 10 20 30 40

Time (ns)



Voltage (mV)

Number of hits

Event #2222, operation 9, took peak 1 of 11

60 - —— Waveform before
— 1 p.e. waveform
40 - — Waveform after
i WALM
D .
I I I I ! I
=10 0 10 20 30 40
4 .
Bl Old hits
34 BN New hit
2 =
l |
D I I I I | I
=10 0 10 20 30 40

Time (ns)



Voltage (mV)

Number of hits

Event #2222, operation 10, took peak 1 of 11

| |
Waveform before

1 p.e. waveform

Time (ns)

40 -
Waveform after
20 -
D .
I I I I | I
=10 0 10 20 30 40
5 - )
Bl Old hits
4 1 e New hit
3 =
2 =i
l =
D I I I I | I
=10 0 10 20 30 40



Voltage (mV)

Number of hits

Event #2222, operation 11, took peak 1 of 11

| |
Waveform before

Time (ns)

40 1 p.e. waveform
Waveform after
20 -
D =
I I I I ! I
=10 0 10 20 30 40
6 :
Bl Old hits
e New hit
4 .
2 -
D I I I I | I
=10 0 10 20 30 40



Voltage (mV)

Number of hits

Event #2222, operation 12, took peak 1 of 10

| |
Waveform before

Time (ns)

40 - — 1 p.e. waveform
— Waveform after
20 4
D -
I I I I ! I
=10 0 10 20 30 40
6 :
Bl Old hits
e New hit
4 .
2 -
D I I I I | I
=10 0 10 20 30 40



Event #2222, operation 13, took peak 1 of 11

40 -

Voltage (mV)
[l
-]
i

|
Waveform before

1 p.e. waveform
Waveform after

D_
I I I I | I
=10 0 10 20 30 40
6 )
Bl Old hits
| . New hit
< 4
.
[}
[
Q@
2
> 2 7
=
D I I I I | I
=10 0 10 20 30 40

Time (ns)



Event #2222, operation 14, took peak 1 of 10
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